Chronic GVHD (cGVHD) is a common complication of allogeneic hematopoietic SCT, which affects 40-70% of recipients in skin, mucosae, liver and lung. 1 Arthralgia and arthritis with synovitis are rare features of cGVHD, being occasionally associated with the presence of autoantibodies. 2 FISH analysis for sex chromosome in sex-mismatched transplant has been proposed for the genotypic characterization of mononuclear cells infiltrate, supporting cGVHD diagnosis. We report the first case of a 33-year-old male patient developing arthritis and synovitis following a second allogeneic gender-mismatched hematopoietic SCT from HLA-identical sibling; FISH analysis demonstrated the donor origin of the inflammatory infiltrate within the synovial tissues, thus confirming the diagnosis of cGVHD.
A 33-year-old male patient affected by AML M2 FAB, FLT3 internal tandem duplication (ITD) negative, intermediate risk karyotype and hyperleucocytosis at the onset received in the first CR an autologous transplantation due to HLA-identical sibling donor transient unavailability. After disease relapse, the patient received a reinduction therapy without response and then underwent an allogeneic transplantation of PBSC from his HLA-identical sister. The conditioning regimen consisted of TBI (1320 cGy) and CY (120 mg/kg) followed by CsA and short course MTX as GVHD prophylaxis. At 100 days from transplant, the patient experienced extensive cGVHD involving lungs and liver successfully treated with CsA, steroids and extracorporeal photopheresis. During immunosuppressive therapy, the patient developed hematological and extra hematological (gingival and testicular) relapse. After chemotherapy reinduction, he achieved a second CR with fully donor chimerism demonstrated by both FISH and short tandem repeat (STR) and persistence of liver cGVHD was consolidated with a second PBSC allogeneic transplant from the same donor after conditioning with thyotepa 15 mg/kg and CY 120 mg/kg. The engraftment was prompt and sustained and the patient was discharged from the hospital showing a full chimerism. At day þ 48 on CsA treatment, the patient developed a painful tenosynovitis of bilateral coxa joints. BM aspirate evaluation confirmed the CR and the chimerism was fully donor both on peripheral blood and BM. Abdominal and pelvis CT scan revealed synovial fluid with increased synovial thickness of both coxa joints. After a few days, the patient developed painful tenosynovitis in both knee joints and severe functional impairment. Electromyography showed no significant sensory or motor deficit. The knee synovial fluid was clear, without cells and normal proteins. Autoantibodies were negative, including antinuclear antibodies (ANA), extractable nuclear antigen (ENA) and anti-smooth muscle antibodies (ASMA), circulating immunocomplexes. Multiple synovial biopsies were taken.
Microscopically, the specimens showed synovial cell hyperplasia, increased vascularity and marked chronic synovitis with fibroblasts activation (Figure 1a ). The majority of the inflammatory infiltrate was observed within the superficial synovial epithelium and was composed by numerous hystiocytes (CD68 þ ) and CD20À/CD79 þ mature plasma cells intermingled with small-medium lymphocytes of the CD3 þ /CD8 þ immunophenotype. A few CD8 þ lymphocytes expressed TIA-1. A few CD4 þ /CD25 þ cells were present, while FoxP3 was negative. (Figures 1b-i) .
Dual-target, dual-color FISH assay on a 4 mm tissue section was performed using the CEP X Spectrum Orange/Y Spectrum Green DNA Probe Kit (Vysis, Downers Grove, IL, USA) to detect a-satellite sequences in the centromere region of chromosome X and satellite III DNA at the Yq12 region of chromosome Y. The fluorescent signals were enumerated under an epifluorescence microscope (DMRD, Leica Mikrosystems Vertrieb GmbH, Germany). Signals were scored in at least 100 interphase nuclei. FISH analysis showed a donor-derived XX karyotype in the infiltrating inflammatory cells (morphologically corresponding to sheets of plasma cells) within the synovial tissues thus supporting the diagnosis of cGVHD-related synovitis (Figure 2) .
Gender-mismatched transplantations, in which a male patient receives a female donor BM, offer a unique opportunity to investigate recipient tissues, because the detection of the Y chromosome discriminates the cells of recipient origin from donor-derived cells.
3 cGVHD-related synovitis is a rare, although major, clinical condition associated with substantial morbidity, due to pain and progressive joint destruction resulting in increasing functional disability. 4 In this case, tissue biopsy was required to discriminate among disease recurrence, infection, steroid-related adverse reaction and other GVHD-unrelated autoimmune synovites. Histopathological examination did not offer evidence for leukemic infiltrate or neutrophilic component, thus excluding a diagnosis of extramedullary disease relapse or infective synovitis. The histopathological morphology of the chronic synovitis showed an unspecific chronic inflammatory process, with synovial lining-cell hyperplasia, increased vascularity and marked lymphocytic infiltrates with sheets of plasma cells. Such findings are similar to those commonly observed in early rheumatoid arthritisassociated synovitis.
Inflammatory infiltrate in the synovial epithelium was composed of CD68 þ hystiocytes and CD20À/ CD79 þ plasma cells intermingled with small-medium lymphocytes showing a prevalent CD3 þ /CD8 þ immunophenotype. Previous observations indicated that the majority of inflammatory cells in cGVHD are donorderived cytotoxic CD3 þ , T lymphocytes, mostly of the a/b-expressing T subset, with some CD45RO þ cells. 5, 6 A preponderance of CD8 þ /TIA-1 þ cytotoxic lymphocytes has been described in intestinal cGVHD specimens. 7 Similarly, in conjunctival cGVHD, CD8 þ /CD25 þ /TIA-1 þ /HLA-DR þ cells were found increased. 8 In our synovial tissue, we found a few CD4 þ /CD25 þ cells, while FoxP3 was negative. In this regard, it has been shown that patients with cGVHD had fewer CD4 þ CD25 þ T cells and reduced expression of FoxP3, compared to patients without cGVHD and healthy individuals. 9 These data were not confirmed by another report, which showed an increase in Tregs in subjects with cGVHD. 10 In conclusion, synovitis as a manifestation of cGVHD is a rare, but clinically relevant, condition. Accurate and early diagnosis is required for timely and appropriate treatment of the disease. In this case, the diagnosis of cGVHD-related synovitis is supported by prior and persisting liver cGVHD, the coexisting risk factors for cGVHD (female donor, alloimmunized for pregnancy, stimulated peripheral blood as stem cell source), coherent histopathology and the exclusion of synovitis of other nature (negative autoantibodies for RA markers). Thus, present findings fulfill recently defined requirements 2 for cGVHD diagnosis, which include at least one diagnostic clinical sign or a distinctive manifestation confirmed by pertinent biopsy with the exclusion of other possible diagnoses, irrespective of the time of onset. Finally, this case demonstrates that in gender-mismatched allogeneic hematopoietic SCT, FISH analysis represents a helpful approach to establish a diagnosis in such a rare condition. 
